The injector for the Fusion Materials Irradiation Test (FMIT) Facility must deliver a 110-mA dc beam of deuterons or H: ions to the radio-frequency quadrupole (RFQ) accelerator at 75-keV energy. Operational parameters of a hydrogen-fed cusp-field ion source and a high-perveance extractor have been evaluated on a test stand and on the recently completed first stage of the prototype injector (Fig. 1) . Fig. 1 . First stage of the prototype injector.
Introduction
The injection-energy requirement for the RFQ accelerator was reduced from 100 keV to 75 keV to substantially reduce its length. Because the beam-current requirement was not changed, this reduced voltage required an extractor of even higher perveance.
Electron-equivalent perveance is defined here as: P -_e 3/2 where Me = effective ion mass V relative to electron mass e = number of electron charges/beam particle I = current in amperes V = particle energy in electron volts
The perveance of a 75-keV, 250-mA deuterium beam with a typical effective ion mass of 3 x 1836 is 0.90 x 10-6 amp/volt3/2. This new requirement, as well as the poor beam quality obtained when scaling up the current achieved with an earlier version, necessitated a change in design. 
The poor species ratio is attributed to the fact that under these conditions, the thermal electrons that do most of the dissociation of the gas are confined to less than one-half the source volume; thus, the abundance of molecular gas increases the production of triatomic ions as was observed. Reducing the confinement time for the primary electrons and increasing the active volume for the thermal electrons by increasing the spacing between fewer magnets yielded a modest increase in the species ratio for the monoatomic and diatomic ions and reduced the gas efficiency as calculated. These tests proved that changing the magnet configuration can significantly alter the gas efficiency, power efficiency, and species ratio. This program of ion source optimization is continuing.
75-kV Extractor
The 75-kV single-gap extractor (Fig. 1) was originally designed for 100-kV operation and is described in a previous paper.2 Only the electrode gap and electrode contours shown in Fig. 2 were changed when the requirement for injection into the RFQ was reduced to 75 keV. Voltage grading is provided by an adjacent water-resistive divider using the 4 megohm-cm deionized water that also is used to cool the ion source. impingement and the beam from the electric field of the lead that would reduce space-charge neutralization in this region. It is imperative that the electron trap be suitably biased at all times to prevent serious damage to the ion source or focus electrode. On one occasion when the electron trap lead shorted to ground, back-streaming electrons quickly melted a hole through the top of the copper ion source.
Vacuum System
Nearly all of the 0.1 torr Q/s hydrogen gas load from the ion source is pumped by a 10 000 U/s oil dif- 
